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CVO query specification: constraint-based system

context where constraints are applicable

components of a constraint system

usage examples



= constraint
e statement that can be true or false

= constraint ~ filter
* apply a constraint to a set [filter based on a condition

= constraints have semantic meaning
e capture the concept of a condition
e useful at the semantic level (no functionality)



= serialization

format

. e.g. XML

validate transform

valid
parse tree

= software = service
representation implementation
details
= e.g. object
model = e.g. SQL
| : |
constraints



= Expression: base class for all arguments
Expressi on
Constant ( <serializable val ue object> )

Property( <nane of a property> )
Virtual Property( Property, <alias|domain value> )

Qper at or
Mat hOp( Expression, <math op> Expression )
Met hodOp( Property| Met hodQp, <nethod nanme> )



= Constraint: base class for all Constraint types

Constrai nt

Known( ex )
Unknown( ex )
Eq( | hs, rhs )

Leq( | hs,
Geqg( | hs,

Bet ween(| b, val ue,
Cont ai ns( extent,

rhs )
rhs )

ub)
val ue )

| nt ersect( geom geom)
Top( ex, n)

Bott om ex,

n)

St at enent :
ex 1s known
ex I's not known

| hs == rhs
| hs <= rhs
| hs >= rhs

| b <= val ue <= ub
value Iis I n extent
geom n geom

ex Isin top n-1list
ex 1s 1n bottomn-1Iist

_



= statement: foo > 5
Geqg( Property(“foo”), Constant(5) )



= statement: foo > 5
Geqg( Property(“foo”), Constant(5) )

= statement: position is in a circle w/ center, radius
> aka Cone Search in a source catalog
| ntersect( Property(“position”),
Constant ( G rcle2D(center, radius) ) )



= statement: foo > 5
Geqg( Property(“foo”), Constant(5) )

= statement: position is in a circle w/ center, radius
> aka Cone Search in a source catalog
| ntersect( Property(“position”),
Constant ( G rcle2D(center, radius) ) )

= statement: the area covered > 1 sq. degree
> spatial_bounds is a Polygon2D, which has an area() method
Geqg( Met hodOp( Property(“spatial _bounds”), “area”),
Constant (1) )



= statement: flux at wavelength W is known
Cont ai ns( Met hodQp( Property(“flux”),”domain”),
Constant (W )



= statement: flux at wavelength W is known
Cont ai ns( Met hodQp( Property(“flux”),”domain”),
Constant (W )
> or

Known( Virtual Property(Property(“flux”),
Constant (W )
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= statement: flux at wavelength W is known
Cont ai ns( Met hodQp( Property(“flux”),”domain”),
Constant (W )
> or

Known( Virtual Property(Property(“flux”),
Constant (W )

= statement: ellipticity was produced by process P
> Pis an EntryLink from a process catalog
> all properties have a provenance() method
Eq( P,

Met hodOQp( Property(“ellipticity”), “provenance”)
)



= Constraint
e statement
e implicit AND with multiple constraints

= Expression
e Property: named property in a catalog
e Operator:
> specify computed values
> access substructure of properties (methods)

e Constant: simpler wrapper around values (Quantity?)

» serialization to XML: trivial

= abstraction: freedom for queryable service implementors
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